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Mahaska County livestock manure/crop 
nutrient management demonstration project 
Principal Investigator: Abstract: The project was developed from the requests of Mahaska County producers for information 
Joe Sellers related to management of their livestock systems. Through surveys, sampling, and demonstrations, it was 
Field Livestock Special- learned that there is a continuing need for individualized consulting linking manure and nutrient 
ist management. Producers also want more guidance about residue management and consistency of
ISU Extension manure nutrient content. 
Chariton 
Co-investigators: Background
Alan Seim 
Retired 
The Iowa livestock industry has changed sig­
Grant Wells nificantly over the past five years, with both
Retired the Mahaska County swine numbers (5 per­
(Both formerly with ISU 
Extension) cent) and producer operations (27 percent) 
experiencing declines. The trend to fewer, 
Budget: larger-sized swine operations was supported 
$13,000 for year one by data collected in this project.
$15,000 for year two 
$14,000 for year three 	 
Seventy producers attended two livestock 
waste/nutrient management workshops in July 
1993 and the outgrowth of their discussions 
was the development of the Mahaska County 
Livestock Waste Management Committee. 
The group identified these problem areas: 
•	 Many local producers took nutrient credit 
for manure applied to corn acres, but they 
were uncertain of the nutrient content of 
the manure, as well as the actual rate of 
nutrient applied per acre. 
•	 Some producers had swine operations large 
enough to provide nearly all of their corn 
production nitrogen requirements from 
manure. This rate of application was likely 
to result in excess soil phosphorus levels. 
Producers may need to apply manure over 
more acres if long-term application el­
evates P levels greatly. 	 
•	 Injected or incorporated application of 
manure can reduce nitrogen losses and 
odor emissions. This type of additional 
tillage may create problems on highly 
erodible cropland in some portions of 
Mahaska County. Producers were con­
cerned about meeting their Farm Service 
Agency conservation compliance require­
ments while maximizing utilization of the 
nutrients produced on their farms. 
The livestock waste management group en­
couraged ISU Extension staff to plan and imple­
ment a demonstration project to address these 
concerns. Objectives of this project were to: 
•	 administer an extensive survey to the farm­
ers in Mahaska County to identify pro­
ducer concerns, emphasizing the conser­
vation and economic implications of vari­
ous manure management methods, and 
•	 implement on-farm demonstrations to 
present the implications of various man­
agement practices to farmers. 
The multiple demonstration sites reflected dif­
ferent production systems and soil character­
istics, and the effects of various application 
methods on surface residue were emphasized. 
After three years, yields and profit measure­
ments for various methods were evaluated. 
Approach and methods 
A project coordinator, Robert Potts, was hired 
to recruit cooperators, publicize the project, 
and assist with plot design, monitoring, and 
analysis. The investigators developed a ques­
tionnaire to determine current county prac­
tices and opinions related to manure manage­
ment. The survey, and a follow-up survey, 
were distributed to pork and beef producers, 
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and to general interest livestock producers. 
More than 100 producers (23 percent) re­
turned the surveys. 
Four cooperators were identified and demon­
stration plots were planted and observed dur­
ing the course of the project. Cooperators 
were Jon Butler, Russell Hammes, Charles 
Oldham, and Calvin Rozenboom. 
Key information on manure injection and resi­
due management was presented at on-farm 
demonstration days. Producers attended work­
shops where they learned to prepare manure 
management plans for their operations. On-
farm collection of pit manure samples and 
laboratory nutrient analysis created a database 
on the value and variability of swine manure. 
Direct mail, media releases, displays at events, 
and personal contacts were used to raise pro­
ducer and public awareness of the project. 
Results and discussion 
On-farm demonstration plots. Demonstration 
plots established in 1995 and 1996 included 
three manure application treatments (injected, 
broadcast and incorporated, and broadcast and 
unincorporated) and a commercial fertilizer 
treatment (mainly a N-only treatment). Re­
sults of manure analyses done on each farm in 
1995 were used in estimating the rate of appli­
cation for 1996. Soil test results over two years 
showed all the plot sites with very high levels 
of phosphorus (40 to 124 ppm) and potassium 
(206 to 270 ppm). 
Crop residue was an initial concern for pro­
ducers who wanted to maintain adequate resi­
due on sloping land when manure was incor­
porated into the soil through tillage or by 
injection equipment. Measurements of per­
cent residue cover were made after manure 
was applied and after planting to gauge the 
effect of the various treatments on residue 
cover. When compared to the broadcast and 
unincorporated treatment, injection of manure 
or tillage to incorporate broadcast manure re­
duced cover by one-third to one-half in 1995 
while reductions in 1996 ranged from 15 to 50 
percent. (See table below.) 
Corn yield results in 1996 varied from site to 
site. The Butler site recorded better yields in 
1996, while the two-year yield totals were 
unchanged at the Rozenboom site. The 
Hammes site produced the highest average 
Crops previously 
planted were corn 
and soybeans. 
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yield in 1996, using the broadcast and incorpo­
rated treatment. Without replication, it is diffi­
cult to determine if any of these differences are 
significant. The plot results suggest that ma­
nure can substitute for purchased fertilizer and 
produce comparable yields in some situations. 
The late spring soil nitrate test (LSNT) and 
cornstalk nitrate test (CNT) were used to 
determine N levels, but the results shown by 
the tests were not always consistent at the 
various sites. At the Rozenboom site, the 
LSNT tests indicated a need for an additional 
60 to 140 lb/ac of N, while the CNT values for 
the manured treatments were optimal to ex­
cess, indicating that these treatments supplied 
adequate amounts of N. 
Farmer survey results. Farmer survey data 
reflected some of the changes in the size of 
Iowa’s pork operations. The respondents noted 
that the average size of their sow herd had 
increased from 150 in 1994 to 229 in 1997, and 
marketed finished pigs increased from 1764 to 
2203. The size of cow-calf and beef feedlots 
was unchanged. The substantial increase in 
feeder pigs marketed was likely from more 
producer networking in the county and the 
installation of specialized production systems. 
The farmer survey also showed some changes 
in management practices. The extensive ma­
nure testing spurred by this project increased 
the number of respondents who have analyzed 
manure from 11.6 percent in 1994 to 37.9 
percent in 1997. The increase in use of the 
LSNT was much smaller. More farmers were 
developing nutrient management plans; 59 
percent of those responding said that they 
spread manure based on these plans. Producer 
attitudes remain positive about their ability to 
utilize manure as a resource and reduce envi­
ronmental problems. 
Strong producer concerns about regulation 
appeared in the survey. They believed that the 
general public does not understand the impor­
tance of the swine industry and they worry 
about odor complaints from their neighbors. 
Fifty-one percent of the respondents think that 
local governments should have more control 
over large, integrated operations. 
Manure testing. Manure samples were col­
lected throughout the project, and analysis was 
conducted at the Iowa Testing Laboratories in 
Eagle Grove. Most of the samples came from 
52 swine grower and finisher units. The aver­
age of the sample data was quite similar to the 
standard test values, with nitrogen almost iden­
tical and phosphorus and potash running a bit 
higher. Some operations showed large varia­
tions within the samples and detailed sampling 
was done to see if the inconsistencies appeared 
in repeat testing.  (See Table 2 on facing page.) 
Educational programs. These events focused 
on project objectives not fully addressed at the 
demonstration sites, including residue man­
agement and nutrient planning. They were 
cosponsored with the Natural Resources Con­
servation Service, local agribusinesses, and 
other partners. 
A liquid manure injection field day allowed 
side-by-side comparisons of various injection 
equipment. A large variation in residue levels 
was measured by the NRCS staff. Other field 
days examined late spring soil nitrate testing, 
cornstalk nitrate testing, manure sidedressing, 
and residue measurement. 
Conclusions 
The on-farm demonstrations displayed much 
variation in yield response among treatments, 
planting year, and plot locations. Some of this 
may have resulted because treatments were 
not replicated at each site. There was also a 
good deal of variation in the levels of residue 
observed. Yields with the manure treatments 
were comparable to yields obtained from com­
mercial fertilizer applications. Injected plots 
exhibited no general yield advantage. 
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For more information, 
contact Joe Sellers, 
ISU Extension, 
Chariton, Iowa, (515) 
774-2016; or e-mail 
x1seller@exnet.iastate.edu 
The survey found a marked interest in manure 
management topics among Mahaska County 
producers. They demonstrated increased in­
terest in and application of nutrient manage­
ment planning programs. There was consider­
able doubt among survey participants that gov­
ernment regulations are the best way to protect 
the environment. 
Extensive manure analysis disclosed a wide 
range in nutrient values among samples col­
lected, even when the sampling methods were 
constant. Average values were close to ex­
pected levels, but there were variations among 
samples collected from the same facility at 
different times. 
Among the conclusions reached were these: 
•	 Manure can be used as the primary fertil­
izer with no yield loss compared to com­
mercial fertilizers. 
•	 Surface residue levels following manure 
injection can be compatible with conser­
vation plan guidelines, but there is a wide 
variation. Some methods under typical 
conditions can lower surface residue be­
low required levels. 
•	 Producers continue to consider manure a 
valuable crop nutrient, and believe they 
can apply manure in an environmentally 
safe manner. More producers are prepar­
ing and implementing nutrient manage­
ment plans. 
•	 Average manure nutrient values are close 
to expected levels, but there is a wide 
variation among management systems, 
year of sampling, and operation. 
Impact of results 
There is a definite need for more data to assist 
producers as they pursue nutrient manage­
ment planning. Variations displayed in nutri­
ent values of manure tested make it more 
challenging for producers to fine-tune their 
manure management plans. Among the ques­
tions raised by this project: How many samples 
are needed? How often should storage be 
resampled? How many changes should be 
made to nutrient management plans based on 
yearly manure test variations? 
More information on the effects of injection is 
needed because of the variations in surface 
residue levels with different type of injection 
practices. Testing and demonstration of injec­
tion tools under various conditions must be 
continued. 
Producers are very interested in using sustain­
able practices that fully credit manure applica­
tion, but variations in nutrient values, residue 
levels, and yields may lower their confidence 
in technologies available. Support and assis­
tance are needed to help producers devise the 
best plans for their operations. 
Education and outreach 
Five field days were held at the demonstration 
sites. These covered late spring soil nitrate 
testing, residue management, manure 
sidedressing, and cornstalk nitrate testing. 
Thirty-five producers attended one or more 
events. 
Workshops on nutrient management planning 
were held three times from 1995 to 1997. 
These included general information presenta­
tions, specific planning sessions for individual 
producers, and ISU Extension Nutrient Man­
agement workshops. 
Individual manure production and nutrient 
utilization printouts were prepared for other 
producers in the county upon request. Four 
producers worked with ISU Extension staff to 
prepare extensive whole farm nutrient man­
agement plans for use with lenders or the Iowa 
Department of Natural Resources. 
Findings of this project will be summarized in 
fact sheets for distribution within Mahaska 
County and elsewhere. 
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